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Description 

BACKGROUND O F THE INVENTION 

1. Field of the Invention 5 

[0001] This invention relates to an apparatus for 
applying surgical clips to body tissue during laparo- 
scopic or endoscopic procedures, and more particularly, 
to a surgical clip applier adapted to apply fully crimped w 
clips as well as a partially formed clip during surgical 
procedures. Such apparatus is diclosed in US-A- 
5084057, in relation to which prior art, claim 1 below is 
differentiated. 

15 

2. Description of Related Art 

[0002] In laparoscopic and endoscopic surgical pro- 
cedures, a small incision is made in the patient's body to 
provide access for a tube or cannula device. Once 20 
extended into the patient's body, the cannula provides 
an access port which allows insertion of various surgical 
instruments through the cannula for acting on organs, 
blood vessels, ducts, or body tissue far removed from 
the incision. Often during these procedures, it is neces- 25 
sary to apply hemostatic clips to blood vessels or vari- 
ous ducts to prevent the flow of body fluids therethrough 
during the procedure. Many times, the surgical proce- 
dure may necessitate the temporary implantation of 
shunts or tubes into ducts or vessels. Such procedures, 30 
such as gall bladder surgery, often require the place- 
ment of a shunt into the ducts during excision of the 
organ. To secure the shunt, a clip must be applied which 
is partially closed so as to avoid occluding the shunt. 
While instruments for performing surgical clip applica- 35 
tion are known in the art, none provide indication of the 
successful application of a partially crimped clip, such 
as is necessary to secure the shunt. Fully crimping a 
clip over a shunt will obviously occlude the shunt and 
defeat its purpose. ao 
[0003] One clip applier known well in the art is 
described in U.S. Patent No. 5,084,057, mentioned 
above. This instrument includes a mechanism for 
sequentially advancing a plurality of surgical clips 
towards a pair of distal jaw meters. Through actuation of 45 
handle structure, the jaw meters are closed to advanta- 
geously crimp the clip. The instrument does not provide 
an indication of the spacing between the jaws during the 
closing of the jaw members, other than through visual 
examination of the jaw members through an endo- so 
scope. Thus, when attempting to detachably secure a 
shunt to tissue, e.g., for cholangiography, it can be diffi- 
cult to ascertain whether the jaw members have closed 
to an appropriate gap for securing the shunt. 
[0004] Furthermore, many instruments now incor- 55 
porate ratchet mechanisms to prevent inadvertent 
opening of the handles and jaws until the clip is fully 
crimped, requiring a full closing stroke. Thus, the instru- 



2 

ments are not designed to deliver a partially crimped 
clip. 

[0005] It has been common for clip appliers to rely 
on friction to capture a clip between the jaw members 
following advancement of the clip from the clip supply. 
Accordingly, the jaw members are constructed so as to 
have a gap between the crimping surface of each jaw 
member which is slightly less than the distance between 
the legs of a clip, so that the clip is slightly pinched 
between the jaws to hold the clip therein. 
[0006] Another method of maintaining the clip 
within the jaws is to machine the crimping surfaces of 
the jaw members to have a clip accepting slot. However, 
this increases cost and requires precision during the 
machining process to provide the proper dimensions for 
end use. The jaw members are typically a costly item 
since they are machined from a single piece to form the 
crimping surfaces. 

[0007] In view of this, it has been known to fabricate 
the jaw members separately, and then to assemble the 
jaw mechanism in the clip applying instrument. How- 
ever, in instruments such as those disclosed in U.S. Pat- 
ent Nos. 5,047,038; 4,246,903 and 4,228,895, the jaws 
are hinged at a pivot point and do not provide reliable 
securements and accurate camming. 
[0008] Should the jaw members be improperly 
gapped or ajigned, the clip tends to fall out of the jaws, 
and potentially, into the patient's body. In addition, the 
clip advancement mechanism may not properly orient 
the clip if the jaws are not properly spaced. While some 
instruments may provide some clip alignment feature or 
clip stop mechanism, these are typically internal mech- 
anisms which operate in conjunction with the clip sup- 
ply, not the jaw mechanisms, such as disclosed in U.S. 
Patent Nos. 5,192,288 and 4,616,650. Finally, should 
the clip become dislodged, or slightly deviate off-line, 
there is no provision in the prior art for holding or guiding 
the clip into the jaws. While some instruments may pro- 
vide tabs to align the clip at the clip supply, such as dis- 
closed in U.S. Patent No. 4,492,262, there is no 
provision to support the clip outside the instrument at 
the jaws. 

[0009] It is also common, due to the restricted 
space at the surgical site in which the clip appliers are 
used, that at times a clip may be applied which is inter- 
fered with by a clip that has previously been applied, 
leading to a splaying of the jaws beyond the original gap 
between the jaw members. Depending on the strength 
of the jaw members, this may lead to an improper feed- 
ing of a subsequent clip to the jaws, resulting in poten- 
tial instrument malfunction. 

[0010] It has been long known to provide instru- 
ments having a means for rotating the instrument with 
respect to its longitudinal orientation, typically through 
the provision of a rotation collar positioned at the junc- 
ture between the handle and elongated body portions of 
the instrument. Despite the multitude of prior art rotata- 
ble surgical instruments, a need exists to optimize the 
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rotation collar to provide for more facile rotation capabil- 
ities. 

[0011] Those skilled in the surgical arts have recog- 
nized the need for a clip applicator which may be used 
in endoscopic or laparoscopic procedures such as gall 5 
bladder operations which is configured to partially close 
and release a clip to secure shunts during the proce- 
dure. In addition, a need exists for a clip applier which 
accurately advances and holds a clip in the jaw mecha- 
nism and which prevents splaying of the jaws in the w 
event of a clip over clip application. An instrument is 
also needed which provides a visual indication of the 
position of the jaw mechanism, and may also provide an 
audible and tactile indication. An instrument is also 
needed which prevents feeding of a clip in the event the 15 
jaws are not fully opened, as well as an instrument 
which provides for facile rotation of the instrument's 
body portion. 

SUMMARY OF THE INVENTION 20 

[0012] A novel clip applier of the present invention, 
as defined in claim 1 below, obviates the disadvantages 
encountered in the prior art and provides a cost-effec- 
tive instrument which ensures accurate and efficient 25 
application of clips during a surgical procedure. The clip 
applier of the present invention provides an instrument 
which allows the surgeon to apply partially closed clips 
during a gall bladder operation to permit securement of 
shunts in organs without occluding the shunt, and pro- 30 
vides visual, audible and/or tactile indication of when 
the jaws are in a predetermined position to permit the 
surgeon to release pressure on the handles to release 
the partially closed clip. The instrument of the present 
invention substantially reduces the possibility of clips 35 
inadvertently falling out of the jaws, and prevents splay- 
ing of the jaws beyond the initial clip-receiving gap 
between the crimping surfaces in the event a clip is 
applied over a previously applied clip. The instrument 
also prevents a clip from being fed to the jaws in the 40 
event the jaws are not fully opened, and includes a clip 
holding feature associated with the clip advancing 
mechanism to hold a clip to ensure correct positioning 
between the jaw members. The instrument also permits 
facile rotation of body portion with respect to its longitu- 45 
dinal orientation through the provision of a novel rota- 
tion collar. 

[001 3] The present invention provides an apparatus 
for applying surgical clips to vessels and ducts in a 
patient which comprises a handle portion, a body por- so 
tion which extends distally from the handle portion, a 
clip supply for storing a plurality of surgical clips in a 
position for sequential advancement towards a distal 
end of the body portion, a jaw mechanism disposed at 
the distal end of the body portion which is movable 55 
between an open position for receiving a clip and a 
closed position for forming a clip in response to move- 
ment of the handle portion, means for advancing a clip 



from the clip supply to the jaw mechanism and means 
which will affect a partial closure of a clip positioned in 
the jaw mechanism. The closing mechanism provides a 
means for affecting a closing stroke of the jaw mecha- 
nism from the open position to the closed position and 
includes means for permitting at least a partial opening 
stroke of the jaw mechanism after at least a partial clos- 
ing stroke is completed. The instrument provides the 
surgeon with a means for crimping a clip partially and 
then opening the jaws a sufficient distance to release 
the partially closed clip. The closing mechanism of the 
instrument requires a full closing stroke of the handle 
mechanism prior to feeding a subsequent clip to the jaw 
mechanism. The present invention provides the sur- 
geon with an apparatus which will allow him to apply 
surgical clips to ducts within the body and further pro- 
vides a means for the temporary implantation of shunts 
or tubes in ducts by allowing partial closure of a clip 
without fully forming the clip to prevent occlusion of the 
duct or implanted shunt. 

[0014] The instrument provides a tactile indication 
of the position of the jaw mechanism so that the sur- 
geon knows when the jaw mechanism has closed a suf- 
ficient distance to place the jaws in a predetermined 
zone or position in which the clip is partially closed for 
application to the duct or shunt at the surgical site. The 
instrument may further provide audible indication of the 
position of the jaws in the predetermined zone, and fur- 
ther may include visual indication means which will give 
the surgeon a visual indication of when the jaws are in 
the predetermined zone. The instrument allows the sur- 
geon to partially open the handle mechanism to release 
pressure on the partially closed clip to allow the clip to 
be removed or released from the jaw mechanism. Upon 
release of the partially closed clip, the surgeon contin- 
ues the closing stroke to reset the instrument to place it 
in a position for a subsequent use. 
[001 5] The tactile and audible indicators essentially 
comprise a ratchet mechanism positioned within the 
handle portion of the clip applying instrument of the 
present invention. The ratchet mechanism includes a 
rack member positioned within the handle portion and a 
pawl member which is preferably positioned on the piv- 
oting handle of the handle portion. The pawl member 
engages the rack member upon commencement of the 
closing stroke of the handle portion. Once the pawl 
member engages the rack, the movable handle is per- 
mitted to move in a closing direction towards the station- 
ary hand grip, but is prevented from moving in an 
opening stroke away from the stationary hand grip. 
When the movable handle has travelled a sufficient dis- 
tance, and the jaw mechanism has closed a corre- 
sponding sufficient distance so that a clip positioned 
between the jaw members is partially closed, the pawl 
member is released from the rack member, which 
allows the surgeon to effect a partial opening stroke of 
the movable handle, which provides a corresponding 
partial opening stroke of the jaw mechanism, and the 
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partially closed clip is released from the jaw mecha- 
nism. The partial opening stroke of the handle portion 
will terminate when the pawl member re-engages the 
rack member and in order to reuse the instrument, the 
surgeon must complete the closing stroke of the mova- 
ble handle of the handle portion. 
[0016] The rack and pawl assembly provides an 
audible indication of when the jaw members are in the 
proper zone to effect release of the partially closed clip. 
As the pawl travels over the rack, an audible clicking 
sound may be heard as the pawl passes over the teeth 
of the rack member. When the jaw members are in the 
proper position, i.e., the jaws are partially closed to par- 
tially close a clip position therebetween, the pawl mem- 
ber leaves the teeth of the rack member so that the 
clicking sound has ceased. Upon this audible indication, 
the surgeon will know that a partial opening stroke may 
be affected to release the clip positioned between the 
jaws. The pawl will then re-engage the rack member to 
terminate the opening stroke, and the surgeon knows 
that he must complete the closing stroke to reload the 
instrument. The pawl and rack mechanism also pro- 
vides the surgeon with a tactile indication by allowing 
him to "feel" the instrument when it is in the predeter- 
mined zone for partial closure of a clip. As the surgeon 
moves the movable handle towards the stationary hand 
grip and the pawl passes over the teeth of the rack, the 
surgeon can feel the clicking of the pawl over the teeth 
of the rack. When the pawl leaves the rack, and the sur- 
geon no longer feels the pawl passing over the teeth of 
the rack, he will know that the jaws are in the predeter- 
mined zone for partially closing a clip, and can release 
the force on the movable handle to effect a partial open- 
ing stroke of the movable handle and allow the partially 
closed clip to be released from the jaw mechanism. 
[0017] The ratchet mechanism disclosed in the 
handle portion preferably comprises a rack member 
having a plurality of teeth over a first distance and a plu- 
rality of teeth over a second distance which is separated 
by a space having no teeth. When the pawl member 
travels to the space having no teeth, the surgeon will 
know that the jaw mechanism is positioned within the 
predetermined zone for releasing the partially closed 
clip. Alternatively, the rack member may comprise a pair 
of rack members positioned in a series relationship 
which is separated by a distance. As the pawl member 
travels the distance between the two rack members, the 
surgeon will know that the jaw members are in the pre- 
determined zone to release the partially closed clip. As 
a further alternative embodiment, the rack member may 
include teeth over a distance corresponding to a partial 
closing stroke so that once the pawl member passes the 
rack member, the surgeon will know that the jaw mem- 
bers are in the predetermined zone for releasing a par- 
tially closed clip. The rack member will ensure that the 
partial opening stroke which will release the partially 
closed clip will be terminated once the pawl member re- 
engages the rack member. The surgeon must then fully 



close the handle portion to reset the instrument to posi- 
tion a subsequent clip in the jaw mechanism for the next 
use. 

[0018] It is also contemplated that the ratchet 

5 mechanism include a pair of rack members positioned 
in parallel relationship, where the first rack includes 
teeth over at least a partial closing distance and does 
not provide teeth for a portion of the closing stroke 
which will allow the surgeon to partially open the handle 

10 portion to release a partially closed clip positioned in the 
jaw mechanism. The second rack member, positioned 
next to the first rack member will include teeth over the 
distance in which the first rack member is devoid of 
teeth. Preferably, the teeth of the second rack member 

15 are spaced differently from the teeth of the first rack 
member so that the surgeon knows from the audible 
indication of the change in rack members that the jaw 
mechanism is in the predetermined zone for effecting a 
partial opening stroke of the handle portion to release 

20 the clip which is partially closed in the jaw mechanism. 
In this embodiment, one or two pawl members may be 
provided, or when a single pawl member is provided, a 
portion of the movable handle may engage the second 
rack member to provide the audible indication of the 

25 predetermined zone of the jaw mechanism. 

[0019] The present invention also contemplates the 
provision of a visual indication for the surgeon, outside 
the patient's body, of the position of the jaw members, 
particularly when the jaw members are in the predeter- 

30 mined position or zone for partially closing a clip posi- 
tioned between the jaw members. The visual indication 
may be provided on an instrument having the ratchet 
mechanism inside the handle. Moreover, the instrument 
may provide visible, audible and tactile indications of the 

35 position of the jaw mechanism. Within the handle por- 
tion, a first transmission means is provided for a linearly 
transferring motion from the movable handle to the clip 
advancing means, and a second transmission means 
for linearly transferring motion from the movable handle 

40 to the jaw closing means. The first transmission means 
which operates the clip advancement means comprises 
a pusher tube which is operatively connected to a 
pusher bar which extends the length of the instrument to 
push clips from the clip supply to the jaw mechanism. 

45 The second transmission means which operates the 
jaw closing means comprises a channel tube which is 
operatively connected to a sliding channel which 
extends the length of the body portion to effect opening 
and closing of the jaw members. In the preferred 

so embodiment, an indicator or flag is provided on the 
channel tube which is visible through an aperture or 
window in the handle portion. When the instrument is at 
rest, such that the jaw members are fully opened to 
receive a clip therebetween, the flag on the channel 

55 tube is positioned within the handle away from the win- 
dow or aperture. As the movable handle is moved 
through its closing stroke, the channel tube moves for- 
ward to urge the sliding channel forward to commence 



4 

Copied from 10 729 754 on 06/14/2006 



7 



EP0 656 190 B1 



closing of the jaws and closure of a clip therebetween. 
Once the jaws have been closed a sufficient distance to 
effect a partial closure of the clip, the flag will appear in 
the aperture or window to indicate to the surgeon that a 
partial closure of the clip has been completed. At this 
point, the surgeon may commence a partial opening 
stroke of the handle portion to partially open the jaw 
mechanism to release the clip from between the jaw 
members. The visual indication may be used in conjunc- 
tion with the ratchet mechanism described above, such 
that when the pawl member disengages from the rack 
member the flag will appear in the window to give the 
surgeon a visual, audible and tactile indication of the 
position of the jaw mechanism. 
[0020] In a further embodiment of the present 
invention, a clutch mechanism may be provided on the 
handle portion, in particular on the movable handle, 
which may be manually set to provide the surgeon with 
the jaw positioning feature. Preferably, a pivotable clutch 
block may be provided on the movable handle which is 
positionable between an armed and a disarmed posi- 
tion. In the disarmed position, the clutch block is hidden 
within the structure of the movable handle, and may be 
pivoted to the armed position when the surgeon desires 
to utilize the jaw positioning feature. Once pivoted to the 
armed position, the clutch block protrudes from the 
movable handle towards the stationary hand grip. As 
the surgeon begins the closing stroke, the movable han- 
dle moves towards the stationary hand grip and the jaw 
mechanism begins to close. Once the clutch block 
engages the stationary hand grip, the surgeon will no 
longer be able to close the two handles. At this point, 
the surgeon will know that the jaw members are posi- 
tioned a distance corresponding to a partial closure of a 
clip positioned therebetween, and he will know that in 
order to release the clip from the jaw mechanism he 
must ease up on the force for closing the movable han- 
dle. As the surgeon eases the force, and a partial open- 
ing stroke is commenced, the clip is released from the 
jaw mechanism and the clutch block will automatically 
move from the armed position to the disarmed position, 
thus allowing the surgeon to complete the closing 
stroke. As stated with the embodiments described 
above, this clutch block feature may be utilized with the 
internal ratchet mechanism within the handle and/or the 
flag mechanism associated with the channel tube. 
Accordingly, the surgeon may have a visual, audible 
and/or tactile indication of the position of the jaw mem- 
bers during the surgical procedure. 
[0021] In an additional embodiment, an audible 
indicator in the form of a beeper may be provided to indi- 
cate the positioning of the jaw members with respect to 
the predetermined zone for partially crimping a clip. The 
stationary hand grip houses a small power cell such as 
a battery and the beeper itself. In addition, a small 
switch having a spring metal contact arm is provided to 
close the circuit and activate the beeper. As the pivoting 
handle is moved in the closing stroke, the beeper will 



sound when the jaws have been closed a sufficient dis- 
tance to partially close the clip. The partial opening 
stroke will be completed when the beeper shuts off, indi- 
cating to the surgeon that the partially closed clip has 

5 been released and the complete closing stroke may be 
effected. It is also contemplated that a light or LED be 
provided in place of the beeper, although both the light 
and beeper may be provided together, providing the sur- 
geon with the visible and audible indication of the jaw 

to position. 

[0022] An additional feature of the present invention 
is the provision of a novel rotation collar which allows for 
facile rotation of the body portion and jaw mechanism 
during use of the instrument. As the surgeon grips the 

15 handle portion of the instrument, he may rotate the body 
portion using his index finger to move the rotation collar 
which couples the body portion to the handle portion. 
The rotation collar of the present invention includes an 
external surface having a plurality of scalloped portions 

20 into which the fingertip of the surgeon's index finger may 
comfortably fit. In particular, the scalloped portions are 
dimensioned and configured to accept the volar surface, 
or fingerprint portion, of the distalmost phalange of the 
surgeon's index finger. The raised walls of the individual 

25 scalloped portions provide comfortable seating for the 
tip of the finger of the surgeon to prevent slipping during 
rotation of the collar. 

[0023] The instrument of the present invention also 
includes a number of novel features which are associ- 

30 ated with the jaw mechanism of the instrument. In par- 
ticular, typical jaw mechanisms for surgical clip appliers 
provide a pair of jaw members which are machined from 
a single sheet of material and then secured to the distal 
end of the body portion of the instrument so that the jaw 

35 members may be flexed toward one another during clo- 
sure of the instrument. The present invention provides a 
novel, construction for the jaw mechanism in which the 
jaw members are constructed separately in mirror 
image so that the jaw members each include a clip 

40 crimping region and a mounting region. At the mounting 
region, there is provided a dovetail connection assem- 
bly to join the two jaw members together and a mount- 
ing means is also provided which includes a spacing 
between several of the dovetail joints which provides for 

45 mounting to the body portion of the instrument. Con- 
struction of the jaw members in accordance with this 
dovetail mounting feature allows the jaw members to be 
fabricated in simpler, more cost efficient manners, 
which eliminates the expensive machining process and 

so increases the precision with which these jaw members 
are fabricated. 

[0024] The present invention also provides, adja- 
cent the jaw mechanism, a tissue stop which will contact 
a vessel or duct in the event the clip is not positioned in 
55 the jaw mechanism. The tissue stop of the present 
invention also includes a clip stop provision which will 
arrest the forward advancement of the clip into the jaw 
mechanism by the clip advancement means to prevent 
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a clip from being pushed too far into and through the jaw 
mechanism. The clip stop means may comprise a tab 
member which extends upwardly to engage an inside 
surface of the clip, or may also comprise, in an alternate 
embodiment, a raised wall which engages at least the 
inside surface of the clip member as it is inserted into 
the jaws. 

[00251 The present invention also provides a means 
for preventing splaying or over-opening of the jaw mem- 
bers, e.g., in the event that a clip is applied over a previ- 
ously applied clip at the surgical site. The present 
invention provides a jaw stop mechanism which pre- 
vents the jaws from opening further than the at rest gap 
between the jaw members prior to the receipt of a clip. 
The jaw stop may comprise a bracket which surrounds 
the jaw members, or preferably, comprises a bracket 
having a pair of upstanding tabs which extend from the 
tissue stop member and engage into recesses provided 
in the jaw members to prevent the unwanted outward 
splaying of the jaws. 

[0026] The jaw members of the present invention 
also include a clip blocking means which prevents the 
advancement of a clip into the jaw mechanism in the 
event the jaws are not fully opened in the clip receiving 
position. The present invention provides the crimping 
region with a blocking wall which prevents advancement 
of a clip by engaging the leg portions of the clip in the 
event the jaws are not opened to their clip receiving 
position. 

[0027] The present invention also provides a means 
for accurately guiding a clip into the jaw mechanism 
from the clip supply. The clip advancing means in the 
present invention comprises a pusher bar which 
includes a cradling mechanism for holding and guiding 
a clip as it moves from the clip supply to the jaw mecha- 
nism. The cradling means engages at least an outside 
surface of the bight portion of the clip, which is the por- 
tion of the clip between the two legs. In one embodi- 
ment, the cradling means comprises a notch in the 
pusher bar whereby the pusher bar rides over the clip 
until the bight portion of the clip is engaged in the notch. 
Preferably, the notch includes a ramped forward portion 
which allows the pusher bar to move rearwardly off the 
clip so that the clip remains in the jaws after the pusher 
bar is retracted. In a second embodiment, the distal- 
most end of the pusher bar is provided with clip engag- 
ing fingers which may be integral with the pusher bar or 
which may be provided as a snap-on piece which will 
grasp and hold the clip as it is guided from the clip sup- 
ply to the jaw mechanism. In a further embodiment, a 
single finger may pass over the bight portion of the clip, 
and since it is attached to or integral with the distalmost 
end of the pusher bar, guide the clip from the clip supply 
to the jaw mechanism. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The foregoing features and further features 



of the present invention will become more readily appar- 
ent and may be understood by referring to the following 
detailed description of an illustrative embodiment of the 
clip applying instrument, taken in conjunction with the 
5 accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of the clip apply- 
ing instrument of the present invention; 
Fig. 2a illustrates an exploded perspective view of 
w the handle portion of the instrument of Fig. 1 ; 

Fig. 2b illustrates an exploded perspective view of 
the body portion and jaw mechanism of the instru- 
ment of Fig. 1 ; 

Fig. 3 illustrates a side plan view in partial cutaway 
15 of the handle of the instrument of Fig. 1 in its initial, 
or at-rest, position; 

Fig. 4 illustrates a side plan view in partial cutaway 
of the handle of Fig. 3 in a position in which a clip is 
loaded into the jaw mechanism; 
20 Fig. 5 illustrates a side plan view in partial cutaway 
of the handle of the instrument of Fig. 1 in the clip 
crimping position; 

Fig. 6 illustrates a side plan view in partial cutaway 
of the handle of the instrument of Fig. 1 in the at- 

25 rest position after crimping of a clip and prior to sub- 
sequent feeding of a successive clip; 
Fig. 7 illustrates a side plan view in partial cutaway 
of the handle of the instrument of Fig. 1 in which the 
jaw mechanism is in a predetermined position indic- 

30 ative of a partial closing stroke to partially crimp a 
clip positioned in the jaws; 
Fig. 8 illustrates a top plan view of the handle of the 
instrument of Fig. 1 showing the visual indication of 
the predetermined position of the jaw mechanism of 

35 the embodiment of Fig. 7; 

Fig. 9 illustrates the ratchet mechanism of the 
present invention during a closing stroke of the han- 
dle mechanism; 

Fig. 10 illustrates the ratchet mechanism of the 
40 present invention during an opening stroke of the 
handle mechanism; 

Figs. 11a-11d illustrate the rack member of the 
ratchet mechanism of the present invention; 
Figs. 12a and 12b illustrate the jaw mechanism of 
45 the present invention; 

Figs. 1 3a-1 3c illustrate a first embodiment of the tis- 
sue stop of the present invention having a clip stop 
member and a jaw stop member positioned ther- 
eon; 

so Figs. 14a-14c illustrate another embodiment of the 
tissue stop of the present invention having a clip 
stop positioned thereon; 

Figs. 15a-15c illustrate another embodiment of the 
tissue stop of the present invention having a clip 
55 stop positioned thereon; 

Figs. 1 6a-1 6c illustrate a further embodiment of the 
tissue stop of the present invention having a clip 
stop positioned thereon; 
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Figs. 17a-17c illustrate a further embodiment of the 
tissue stop of the present invention having a clip 
stop positioned thereon; 

Fig. 18 illustrates the jaw mechanism of the present 
invention having a clip blocking member according 
to the present invention; 

Fig. 19 illustrates a first embodiment of the pusher 
bar of the present invention having a clip cradling 
means positioned thereon; 

Fig. 20 illustrates the pusher bar of the present 
invention having an alternate embodiment of the 
clip cradling means; 

Fig. 21 illustrates a further embodiment of the 
pusher bar having a clip cradling means; 
Fig. 22 illustrates the pusher bar of the present 
invention having a further embodiment of the clip 
cradling means positioned thereon; 
Figs. 23a and 23b illustrate the jaw stop mecha- 
nism of the present invention; 
Fig. 24 illustrates a plan view of the handle block 
mechanism; 

Figs. 25a and 25b illustrate a side plan view in par- 
tial cutaway of the movable handle of the present 
invention employing the handle block member of 
Fig. 24; 

Figs. 26a-26c illustrate the components of the rota- 
tion collar of the present invention; 
Fig. 27 illustrates a side cross-sectional view of the 
rotation collar of the present invention as it is posi- 
tioned at the junction of the body portion and the 
handle portion; 

Fig. 28 illustrates a side plan view in cutaway of the 
handle mechanism of the present invention employ- 
ing an audible indicator of the position of the jaw 
members in relation to a predetermined position; 
and 

Fig. 29 illustrates a side plan view in cutaway of the 
handle of the present invention employing a visual 
indication of the position of the jaw members in 
relation to a predetermined position. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] Referring now in specific detail to the draw- 
ings, in which like reference numerals identify similar or 
identical elements throughout the views, Fig. 1 illus- 
trates the clip applying instrument 10 of the present 
invention. Clip applying instrument 10 includes a handle 
portion 12 having a movable handle 14 and a stationary 
hand grip 1 6, which serves to operate a jaw mechanism 
20 through the provision of an elongated body portion 
18. The junction at which body portion 18 is joined to 
handle portion 12 includes a rotation collar 22 for vary- 
ing the orientation of the jaw mechanism at the surgical 
site. Handle portion 12 further includes an aperture or 
window 24 which provides a visual indication of at least 
one position of the jaw members during a closing stroke 



of the handle portion. These elements will be described 
in detail below. 

[0030] Fig. 2a illustrates the components of the 
handle portion 1 2 of instrument 1 0 of Fig. 1 . The handle 

5 portion 12 includes a housing 12a and 12b within which 
the components of the handle portion are positioned. 
Rotation collar 22 includes a rotation ratchet mecha- 
nism 26 which provides for incremental rotation of rota- 
tion collar 22. A biasing spring 28 and a washer 

10 assembly 30 are provided to apply pressure to the 
ratchet mechanism 26. Rotation collar 22 is further 
described in detail with respect to the preferred embod- 
iment of the rotation collar 22 as illustrated in Figs. 26 
and 27 below. 

15 [0031] Movable handle 14 is secured to the housing 
halves by a pin 31 which permits rotation of movable 
handle 14 with respect to stationary hand grip 16. A 
handle spring 32 is provided to bias movable handle 14 
to the open position, and movable handle 14 is con- 

20 nected through a series of linkages to effect loading of a 
clip into the jaw mechanism as well as crimping of a clip 
as will be described below. A pusher tube 52 and a 
channel tube 50 are provided in nested arrangement 
and are operatively connected to the movable handle 14 

25 through channel tube links 34 and pusher tube links 36. 
A spring member 54 secures pusher tube 52 and chan- 
nel tube 50 to each other, which are held in place by a 
C-clamp 56. 

[0032] Movable handle 14 further includes a pawl 
30 member 40 which is secured with a pawl spring 42 to 
the pawl housing 38 which is part of movable handle 14. 
As will be described below, pawl member 40 engages 
rack member 48 to provide for incremental closure of 
the movable handle 14, which in turn effects incremen- 
35 tal closure of the jaw mechanism at the distal end of the 
instrument. A lever 44 is provided along with a latch 
plate 46 to coordinate the movements of pusher tube 52 
and channel tube 50 with respect to the movable handle 
14. 

40 [0033] As will be described below, channel tube 50 
is operatively connected to a camming mechanism 
which includes a slidable channel to effect camming or 
closing of the jaw members to crimp a clip therebe- 
tween. Pusher tube 52 is operatively connected to a 

45 pusher bar mechanism which serves as the clip 
advancement means to advance a clip from the clip 
supply to the jaw mechanism. The operation of the han- 
dle mechanism with respect to the jaw mechanism will 
be discussed below. 

so [0034] Fig. 2b illustrates the body portion 18 and 
jaw mechanism 20 of the instrument 10 of Fig. 1. Body 
portion 18 includes an upper housing half 58 and a 
lower housing half 86, within which are enclosed the 
operative elements of the body portion for advancing a 

55 clip to the jaw mechanism and for camming the jaw 
members closed to crimp a clip positioned therebe- 
tween. A pusher bar 60 is provided which is operatively 
connected at handle engagement means 85 to the 
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pusher tube 52 illustrated in Fig. 2a. A clip feed spring 
62 is provided for urging individual clips from the clip 
supply 70 through the provision of pin holder 66 and clip 
follower 68. A seal block 69 is provided toward the prox- 
imal end of upper housing half 58 and lower housing 
half 86 to obstruct the passage of gaseous media there- 
through. Sealing block 69 preferably receives a sealing 
material, e.g., silicone grease, to improve its sealing 
function. As is known in the art, when all the clips have 
been delivered, clip follower 68 prevents further 
advancement of pusher bar 60 to give an indication to 
the surgeon that the instrument is no longer operative 
and has been emptied of its clips. A cover plate 72 is 
also provided to overlay the jaw mechanism 20 when 
the instrument is assembled to facilitate crimping of a 
clip positioned between the jaws. 
[0035] Jaw mechanism 20, which will be described 
in detail below, includes the jaw members 75, a tissue 
stop 78, a channel slide plate 80, and a camming chan- 
nel 82 which is operatively connected at the handle 
engagement means 84 to the channel tube 50 dis- 
cussed above with respect to Fig. 2a. A crimping 
bracket 76 is spot welded to the distal end of camming 
channel 82 to assist the camming of the jaw members 
75 towards each other to crimp a clip positioned there- 
between. The entire body portion is secured together 
with the assistance of C-clamp 88. 
[0036] Turning now to Fig. 3, the operation of the 
handle mechanism of the instrument 10 will be 
described. Fig. 3 shows the instrument 10 in its initial 
position prior to the advancement of a clip to the jaw 
mechanism 20. As can be seen in Fig. 3, the jaw mech- 
anism is in its initial at-rest position in which the jaw 
members 75 are separated an initial distance where 
the jaw members 75 are in their clip receiving position. 
Pusher bar 60 is in its retracted position out of the vicin- 
ity of the jaw members 75, and behind a clip in anticipa- 
tion of feeding the clip to the jaw mechanism 20. As can 
be seen in Fig. 3, pusher tube 52 is in its fully retracted 
position awaiting slight movement of movable handle 14 
to feed a clip to the jaw mechanism 20. Pusher tube 52 
is held in the position shown in Fig. 3 by pusher tube 
lever 44 which is engaged in a slot 53 in pusher tube 52. 
Lever 44 is maintained in this position until movable 
handle 14 is moved slightly in the direction of stationary 
hand grip 16 so that detent 90 on lever 44 engages a 
corresponding detent on an end of handle 14 to effect a 
slight pivoting motion of lever 44 out of slot 53, to permit 
advancement of pusher tube 52 under the influence of 
pusher tube spring 54 to the position shown in Fig. 4. As 
seen in Fig. 4, movable handle 14 is still substantially in 
the at-rest position, and in fact handle pawl member 40 
has not yet engaged rack member 48. In this position, 
pusher tube 52 is fully advanced, thus moving the 
pusher bar 60 in a distal direction to advance a clip 144 
to the jaw mechanism 20. 

[0037] As seen in Fig. 5, as a full closing stroke of 
movable handle 14 is effected towards stationary hand 
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grip 16, channel tube 50 is advanced through the provi- 
sion of channel tube link 34, while pusher tube link 36 
simultaneously moves pusher tube 52 in the direction 
towards the proximal end of the handle portion 12. In 

5 the position shown in Fig. 5, channel tube 50 is fully 
advanced, thus moving camming channel 82 fully for- 
ward to cam the jaw members 75 closed to crimp clip 
144 positioned therebetween. Since pusher tube 52 is 
moved to its proximalmost position, it has consequently 

10 withdrawn pusher bar 60 out of the jaw mechanism to 
the clip supply 70 to be in position to feed a subsequent 
clip to the jaw mechanism 20. However, as pusher tube 
52 is moved to the position shown in Fig. 5, lever 44 is 
pivoted back into slot 53 to maintain pusher tube 52 in 

15 the position shown in Fig. 5. As the movable handle 14 
returns to its fully open position, as seen in Fig. 6, chan- 
nel tube 50 returns to its initial position under the influ- 
ence of channel tube link 34, while pusher tube 52 is 
maintained in a proximal position due to lever 44. In this 

20 position, as seen in Fig. 6, the pusher bar 60 has not yet 
been advanced so that the jaws 75 are empty, awaiting 
a slight closing stroke of movable handle 14 to feed the 
next clip to the jaw mechanism 20. 
[0038] Having thus described the operation of the 

25 internal components of the handle portion 12, reference 
will be made to Figs. 7 and 8 which illustrate the partial 
crimping feature of the present invention. As discussed 
previously, it is often times desirable to provide a means 
for applying a partially closed clip during certain surgical 

30 procedures, in particular during a cholecystectomy pro- 
cedure, more commonly known as gall bladder surgery. 
In such a procedure, it is sometimes necessary to place 
a shunt or tube into a duct to introduce media to the 
duct, while at the same time maintaining the shunt in 

35 place. Accordingly, it becomes necessary to secure the 
shunt in place through the application of a clip, but it is 
necessary to prevent occlusion of the shunt through the 
provision of a partially closed clip. Furthermore, since 
the cholecystectomy procedure has now gained 

ao increased popularity as an endoscopic procedure, the 
surgeon's reliance on the endoscope to determine 
when a clip has been partially crimped introduces addi- 
tional challenges. Although the surgical site is viewed 
on a video monitor, the field is somewhat distorted and 

45 it may be difficult to accurately determine when the clip 
is partially crimped about the duct or shunt. In addition, 
the closing mechanism for the instrument must ensure 
that the partially closed clip does not disengage from 
the instrument prior to securement on the duct or shunt. 

so [0039] Turning now to Fig. 7, and with particular ref- 
erence to Figs. 9 and 1 0, there is illustrated the mecha- 
nism of the present invention which provides for a partial 
closure of a clip for application to tissue, in particular a 
duct within the body to secure the duct or to place a 

55 shunt in the duct during the surgical procedure. The 
mechanism of the present invention allows the surgeon 
to know when the jaw members are at a predetermined 
position indicating a partial closure of the clip for proper 
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securement on the shunt and/or duct. Reference is also 
made to Figs. 3-6 disclosed above. After a clip has been 
fed to the jaw mechanism, the instrument is in the posi- 
tion as shown in Fig. 4 above. In this position, the jaw 
members 75 are separated by an initial distance D 1 5 
which indicates the clip receiving position of the jaw 
mechanism 20. As the movable handle 14 is moved 
towards the stationary hand grip 16, the pawl member 
40 engages rack member 48 to provide for incremental 
closure of the handle mechanism, and consequently the 10 
jaw mechanism 20 as the surgeon continuously moves 
handle member 14 towards stationary hand grip 16. As 
seen in Fig. 9, the rack member allows for a closing 
stroke as pawl member 40 passes over teeth 100 of 
rack member 48. The teeth 100 prevent movement of is 
the handle in the opening direction, or away from sta- 
tionary hand grip 16. As the pawl member 40 is moved 
over teeth 1 00 in the direction of arrow A, the jaw mech- 
anism slowly closes to crimp the clip 144 that is posi- 
tioned between jaw members. As pawl member 40 20 
passes over teeth 100, the surgeon is provided with a 
tactile indication of the position of the jaw mechanism by 
feeling the clicks of the pawl member 40 over the teeth 
100. The clicking also provides an audible indication of 
the position of the jaw members as they begin the 25 
crimping of the clip. 

[0040] Once the pawl member 40 reaches the posi- 
tion shown in Fig. 7, such that the pawl member 40 is 
positioned over the space 104 between the first teeth 
100 and the second teeth 102, the surgeon will know 30 
through the tactile indication of the cessation of the 
clicking of the pawl member 40 over the teeth 100, as 
well as the cessation of the audible clicking sound, that 
the jaw members are in the predetermined position hav- 
ing the distance D 2 between them corresponding to a 35 
partial crimping of the clip. When the pawl member 40 is 
positioned over space 104, the surgeon may effect a 
partial opening stroke of the handle member which will 
permit the clip 144 to be disengaged from the jaw mech- 
anism 20. The opening stroke will of course be regu- 40 
lated by the distance of the space 104, since once the 
pawl member 40 re-engages the teeth 100, the opening 
stroke will no longer be permitted. After the clip has 
been released from the jaw mechanism in a partially 
closed manner over the duct, or the shunt that is posi- 45 
tioned in the duct, the instrument must be reset to allow 
subsequent clip applications by completing the closing 
stroke so that the pawl member 40 passes through the 
space 104 and completely over the second set of teeth 
102. 50 
[0041] Once the closing stroke is completed, teeth 
102 still prevent pawl member 40 from traveling in a 
direction opposite arrow A, thus preventing an opening 
stroke of the movable handle 14. Accordingly, upon fully 
closing movable handle 14 to stationary hand grip 16, 55 
pawl member 40 engages blocking wall 106, which 
causes pawl member 40 to rotate in a clockwise direc- 
tion with respect to Fig. 9. Rotation in the clockwise 



direction moves pawl detent 1 1 0 over handle detent 1 1 2 
to the position shown in Fig. 10. When pawl detent 110 
is in the position shown in Fig. 10 with respect to handle 
detent 112, the pawl member 40 is held in a position 
that fully disengages pawl member 40 from rack mem- 
ber 48. This allows an opening stroke of the handle 
mechanism so that the handle may return to the position 
shown in Fig. 6 to await feeding and application of the 
next clip. Referring once again to Fig. 10, as the handle 
mechanism fully opens, boot portion 108 of pawl mem- 
ber 40 will engage the wall of stationary hand grip 16, 
which causes pawl member 40 to rotatng described the 
audible and tactile indicators which allow the surgeon to 
determine when the jaw mechanism is in the predeter- 
mined position D 2 for the application of a partially closed 
clip, reference is once again made to Fig. 7, along with 
Fig. 8, so that the visual indicator may now be 
described. As seen in Figs. 7 and 8, the present inven- 
tion provides a window 24, preferably on either side of 
handle portion 12, which provides for a visual indication 
of the spacing between the jaws so the surgeon knows 
when the jaw members are in the predetermined posi- 
tion D 2 for the application of a partially closed clip. As 
can be seen in Fig. 7, channel tube 50 includes a 
shroud portion 92 upon which is positioned a flag 94. As 
the handle member 14 is moved towards stationary 
hand grip 16, as described above, channel tube 50 
moves in the direction towards the distal end of the 
instrument through the provision of channel tube link 34. 
As the handle is closed, channel tube 50 moves forward 
with flag 94 appearing in the window 24 of the handle 
12. Once the flag 94 is visible in the indicator window 
24, the surgeon knows that jaw members 75 have been 
sufficiently closed to partially crimp a clip 1 44 positioned 
therebetween. It is contemplated that the visual indica- 
tor flag 94 may be utilized with the audible and tactile 
indicators comprising the ratchet mechanism in the han- 
dle 12 described above. Once the surgeon sees the flag 
94 in the window 24, he will know that the jaws are in the 
predetermined position D 2 and a partial opening stroke 
may be effected to release the partially closed clip 144 
from the jaw mechanism 20. After the partially closed 
clip is released, the handle is fully closed to reset the 
instrument as described above. Of course, it is also con- 
templated that the visual indicator may be used by itself 
to provide the surgeon with a purely visual indication of 
the position of the jaw members. 
[0042] Fig. 24 and Figs. 25a-25b illustrate a further 
mechanism for providing indication to the surgeon of the 
predetermined distance D 2 for the application of a par- 
tially closed clip. In Fig. 24, there is shown a handle 
block member 180 for positioning in movable handle 14 
as seen in Fig. 25a. Block 180 includes a flexible notch 
lock 182 and a handle engagement notch 184. A pivot 
pin 186 is provided, along with an eccentric pin slot 188. 
The entire mechanism is biased by a spring member 
190. Turning to Fig. 25a, the block 180 is stored in a 
recess 200 of handle member 14. Spring 1 90 maintains 
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block 180 in the recess 200 until the surgeon desires to 
move the block 180 into an armed position. To do so, the 
surgeon moves block 180 through the provision of finger 
notch 191 in the direction of arrow B to an armed posi- 
tion where notch lock 1 82 engages pin 202. As the mov- 5 
able handle 14 is moved toward stationary hand grip 16, 
the handle engagement notch 184 contacts stationary 
hand grip 16 as shown in Fig. 25b. In this position, the 
handle has closed a sufficient distance to close the jaw 
mechanism to the predetermined position so that the i 0 
distance between the jaw members is equal to D 2 . In 
this position, the clip has been crimped sufficiently to 
partially close the clip about a duct or shunt. When the 
handle block 180 is in the position shown in Fig. 25b, it 
can be seen that pin slot 1 88 has shifted with respect to 15 
pin 186, and in order to release handle block 180, the 
surgeon partially opens the handle mechanism so that a 
partial opening stroke of handle 14 is commenced. In 
this position, spring 190 returns block 180 into the 
recess 200 so that the block 1 80 is in the position shown 20 
in Fig. 25a. The handle may then be fully closed to reset 
the instrument for application of a subsequent clip. As 
discussed above with the various indicator means, the 
handle block 180 may be utilized with the visual, audi- 
ble, and tactile indicators as addressed above, or may 25 
be used by itself. 

[0043] Turning now to Figs. 28 and 29, alternate 
embodiments of the indicators are disclosed. In Fig. 28, 
an audible indicator comprising a small speaker or 
beeper 250 is provided in the stationary hand grip 16 30 
and is associated with a battery pack 252 and a switch 
254 having a spring contact arm 256 which is actuated 
by a shoulder 258 on the movable handle 14. As the 
handle is closed, and the jaw members reach the prede- 
termined position D 2 indicative of a partially closed clip, 35 
the shoulder 258 on the movable handle 14 will have 
traveled to the position of engagement with the spring 
arm 256 of the switch 252 to close the switch contacts 
and create an audible sound through the beeper 250. 
When the surgeon hears the beeper, the jaw members 40 
75 will be in the predetermined position D 2 and the sur- 
geon will know to begin the partial opening stroke to 
release the partially closed clip. The partial opening 
stroke will be terminated when the beeper shuts off. The 
partially closed clip is then released, and the full closing 45 
stroke may be completed to reset the instrument. It is 
contemplated that activation means, e.g., a toggle 
switch, may be associated with handle portion 12 to 
allow the surgeon to activate the electronic mechanism 
when it is desired to benefit from the audible indicator so 
provided thereby. 

[0044] With reference to Fig. 29, a similar arrange- 
ment is provided as that disclosed in Fig. 28. However, 
instead of a beeper 250, a small light bulb or LED 260 is 
provided within the handle 16 which will provide a visible 55 
indication of the position of the jaw mechanism with 
respect to the predetermined position D 2 . In this 
embodiment, movement of the movable handle 14 
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towards the stationary handgrip 16 a sufficient distance 
will close the contacts of the switch 254 as the shoulder 
258 of the movable handle 14 contacts the spring arm 
256 of the switch 254. Once the contacts are closed, the 
light 260 will be illuminated, through the provision of the 
battery 252^ and the surgeon will have a visual indica- 
tion that the jaw mechanism is now in the predeter- 
mined position D 2 and that the partial opening stroke 
may be commenced to release the partially closed clip 
from the jaw mechanism. Of course, it is contemplated 
that the embodiment of Fig. 29 may be utilized by itself, 
or in combination with the embodiment of Fig. 28, or any 
of the other position indicator embodiments described 
above. 

[0045] Figs. 11a-11d illustrate various embodi- 
ments of the rack member 48. Since it is desirable to 
ensure a partial closing stroke prior to the partial open- 
ing stroke to release the partially crimped clip, the first 
set of teeth 100 are provided to ensure the partial clos- 
ing stroke as the pawl member 40 moves across rack 
member 48. As seen in Fig. 11a, the embodiment dis- 
closed above, once the partial closing stroke is com- 
pleted as the pawl member 40 passes over teeth 100, 
the space 104 provides a means for effecting the partial 
opening stroke to allow the partially closed clip to be 
released from the jaw mechanism. After release of the 
clip, teeth 100 prevent further opening of the handle 
mechanism, and requires the surgeon to fully close the 
instrument by ensuring that the pawl member 40 passes 
over second set of teeth 102. Fig. 11b illustrates an 
alternate embodiment of the rack member 48, and illus- 
trates rack member 48a which includes teeth 100 and 
an elongate space 104. After the pawl member 40 
passes over teeth 100, the opening stroke may be 
effected anywhere within space 104. After the clip that 
is partially closed has been released from the jaw 
mechanism 20, the surgeon fully completes the closing 
stroke as the pawl member 40 passes over the space 
104. Teeth 100 prevent a full opening stroke without the 
full closing stroke. Fig. 11c illustrates a further embodi- 
ment of rack member 48b where two rack members are 
positioned in series relation with respect to each other 
and the space 1 04 is actually the area between the two 
separate rack members 114 and 116. Rack 114 
includes the first set of teeth 100 and rack 116 includes 
the second set of teeth 102. Once the partial closing 
stroke is completed as the pawl member 40 passes over 
teeth 100, the surgeon may effect the partial opening 
stroke as the pawl member 40 is positioned at the loca- 
tion of the space 104 between the two rack members. 
The partial opening stroke will be completed when the 
pawl member 40 re-engages teeth 100, and the sur- 
geon must fully close the handle by passing pawl mem- 
ber 40 over teeth 1 02 to return the instrument to the set 
position for further use. Fig. 11d illustrates a further 
embodiment of the rack mechanism of the present 
invention. Rack member 48 is provided with a parallel 
rack 118 which is positioned in parallel relationship. 
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Rack member 118 includes a plurality of teeth 124 
which are positioned adjacent space 104. It is contem- 
plated in this arrangement that parallel rack 118 
includes spring arm 120 which provides for flexible 
movement of parallel rack 118 at its connection point 5 
123 with rack 48. As the handle mechanism is moved in 
a closing stroke, pawl member 40 passes over teeth 
100 to ensure the partial closing stroke. As pawl mem- 
ber 40 passes into space 104, a shoulder portion of the 
movable handle 1 4 (not shown), or a second pawl mem- jo 
ber (not shown) may engage teeth 124 to provide the 
surgeon with a tactile or audible indication that the jaw 
mechanism is in the predetermined position D 2 . It is 
contemplated that the teeth 124 provide a different feel 
and different sound than that associated with the teeth 15 
100 and 102 of rack 48. In addition, the flexibility of par- 
allel rack 118 due to the spring arm 120 will provide the 
surgeon with a different feel to indicate that the jaw 
mechanism 20 is in the predetermined position D 2 . 
[0046] Turning now to Fig. 1 2, there is illustrated the 20 
novel jaw mechanism of the present invention. Typically, 
jaw mechanisms are constructed from a single sheet of 
material in which the jaw structure is machined in an 
expensive and time-consuming process to form the indi- 
vidual jaw members 75. The present invention provides 25 
a pair of jaw members 126 and 128 which are con- 
structed in mirror image and include a crimping region 
130 and a mounting region 134. The individual jaw 
members 126 and 128 are secured together by a dove- 
tail connection arrangement 1 32 which secures the two 30 
jaw members together and provide a mounting means 
136 through the provision of spaces between the dove- 
tail portions. The present invention provides a simple 
and cost efficient means for constructing the jaw mech- 
anism which is assembled prior to assembly on the 35 
instrument itself. 

[0047] Turning now to Fig. 1 3, there is illustrated the 
novel tissue stop 78 of the present invention. Figs. 13- 
17 illustrate various embodiments of the tissue stop, 
which includes a vessel contacting region 1 38 which will ao 
contact a vessel, duct, or tissue in the event a clip is not 
positioned in the jaw mechanism. In Fig. 13a-13c, there 
is illustrated tissue stop 78 having clip stop 140 which 
provides a means for arresting the advancement of a 
clip from the clip advancing means to prevent the clip 45 
from being over-advanced to the jaw mechanism and 
insures the proper alignment of the clip once it is posi- 
tioned in the jaws. Clip stop 140 includes a raised por- 
tion which will engage an inside surface of the clip, 
preferably at the bight portion, to properly align the clip so 
within the jaws and prevent its over-advancement 
through the jaw mechanism. The tissue stop 78 of Fig. 
13 also includes a jaw stop, which comprises a pair of 
raised arms which engage recesses in the underside of 
the jaw members 75 to prevent splaying of the jaw mem- 55 
bers, as will be described below with reference to Fig. 
23. 

[0048] Figs. 14a-14c disclose an alternate embodi- 



ment of the tissue stop 78 which includes an upstanding 
hook member 150 which comprises the clip stop for 
arresting the advancement of the clip into the jaw mech- 
anism. Clip member 150 engages at least an inside sur- 
face of the clip at the bight portion to prevent over- 
advancement of the clip into the jaw mechanism and 
properly align the clip with respect to the jaw members. 
[0049] Figs. 15a-15c illustrate a further embodi- 
ment of the clip stop assembly positioned on the tissue 
stop 78. In this embodiment, a pair of detents 146 are 
provided which engage an inside surface of the clip in 
the region of the bight portion to arrest its advancement 
into the jaw mechanism. 

[0050] Figs. 1 6a-1 6c show a further embodiment of 
the clip stop positioned on the tissue stop 78, in which a 
pair of upstanding walls are provided for engaging at 
least the inside surface of the legs of the clip as it is 
advanced into the jaw mechanism. A further embodi- 
ment is disclosed in Figs. 17a-17c in which a contoured 
surface 152 is provided to properly align the clip in the 
jaw mechanism. A notch 153 is provided to engage the 
clip on the inside surface of the bight portion to slow the 
clip as it is advancing to the jaws. 
[0051] Turning now to Fig. 1 8, there is illustrated the 
clip blocking mechanism associated with the jaw mem- 
bers 75 which prevents advancement of a clip into the 
jaws unless the jaws are fully opened in the clip receiv- 
ing position, having a gap between them at a distance 
which is indicative of the clip receiving position. As 
seen in Fig. 18, the jaw mechanism is shown in phan- 
tom in the fully opened, clip receiving position. A clip 
block member 1 56 is provided on each jaw member 75 
which will engage the forward portion of the clip legs as 
the clip 144 is inserted into the partially closed jaws. As 
indicated in Fig. 18, distance D 3 is less than distance 
which indicates the clip receiving position. 
[0052] Fig. 1 9 illustrates the clip engaging feature of 
the pusher bar 60 of the present invention. In order to 
prevent improper insertion of a clip into the jaw mecha- 
nism, it is desirable to provide a cradling mechanism to 
engage the clip and keep it in proper alignment as it is 
inserted into the jaws. As seen in Fig. 19, clip 144 is cra- 
dled by pusher bar 60 at the cradle notch 158 as it is 
inserted into jaw mechanism 20. Cradle notch 158 
includes a ramped forward portion 1 59 which facilitates 
removal of the pusher bar from the jaw assembly with- 
out pulling the clip 144 out of the jaw assembly 20. An 
alternate embodiment of the cradling means is illus- 
trated in Figs. 20, 21 and 22. In Fig. 20, dip engaging 
fingers 1 62 are pivotally secured to pusher 60 at pivot 
pin 160. This permits some play in the clip engaging fin- 
gers 1 62 to insure proper alignment of the clip 1 44 in the 
jaw mechanism 20. Preferably, fingers 162 are con- 
structed of a flexible plastic material which permits 
retraction of the pusher bar and fingers without dislodg- 
ing the clip from the jaw mechanism. Fig. 21 illustrates a 
further cradling mechanism 164 which is secured to 
pusher bar 60 at clasp 166. It is contemplated that this 
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embodiment can also be constructed of a flexible plastic 
material or a springy metal material, and may be perma- 
nently secured to pusher bar 60 or as a snap on feature 
when such a cradling mechanism 164 is desired. Fig. 22 
shows a further embodiment of the cradling means 168, 
and is preferably constructed of a spring metal material 
which is spot welded at weld 170 and includes a flexible 
notch portion 172 which cradles the clip 144 but permits 
retraction of the pusher bar 60 without dislodging the 
clip 144 from the jaw mechanism 20. 
[0053] Figs. 23a and 23b illustrate the jaw stop 
mechanism of the present invention. In certain surgical 
procedures utilizing surgical clip appliers, due to the 
cramped spacing inside the body during the endoscopic 
procedure, coupled with the sometimes distorted field of 
view through an endoscope or fiber optic system, appli- 
cation of a clip over a previously applied clip is some- 
times unavoidable. When this occurs, many times the 
jaw mechanism may be damaged in that the individual 
jaw members 75 splay outwardly a distance further than 
the initial clip receiving distance When this occurs, a 
subsequently fed clip to the jaw mechanism may 
become disoriented or dislodged due to the overspac- 
ing between the jaws. In order to prevent this possibility, 
the instrument of the present invention provides a jaw 
stop mechanism which includes jaw stop bracket 174 as 
seen in Fig. 23a, which is part of tissue stop 78. This 
embodiment is similar to that shown above with respect 
to Figs. 13a-13c. The bracket engages recesses 176 in 
the underside of the jaw members, and prevents splay- 
ing of the jaws to a distance that is greater than D 1 . Fig. 
23b illustrates a similar embodiment, in which bracket 
178 is spot welded to tissue stop 78 instead of being 
integrally formed. 

[0054] Figs. 26 and 27 illustrate the rotation collar of 
the present invention. Rotation collar 22 includes the 
collar 22, inner sleeve 194, and outer sleeve 196. As 
can be seen in Fig. 27, inner sleeve 194 is positioned 
against body portion 1 8 and surrounded by outer sleeve 
196, both of which are nested inside rotation collar 22. 
The plurality of planar surfaces which make up inner 
sleeve 194 cooperate with the plurality of planar sur- 
faces 1 98 about the circumference of body portion 18 to 
provide for incremental rotation of the collar 22, and 
consequently the body portion 18, about a longitudinal 
axis of the instrument. 

[0055] Collar 22 includes a plurality of indentations 
192 which have a scalloped cross-section and are 
dimensioned and configured to accommodate the finger 
tip of the surgeon. The scalloped walls 193 have a suffi- 
cient height to substantially enclose the volar surface, or 
the finger print portion of the distal most phalange of the 
index finger of the surgeon. By substantially enclosing 
the volar surface of the finger tip of the surgeon, slip- 
page is substantially reduced and for all practical pur- 
poses eliminated, so that single finger rotation of the 
body portion, and consequently the jaw mechanism is 
provided for the surgeon. 



[0056] The surgical clip applying instrument of the 
present invention provides a number of novel features 
which enhance the performance of the instrument dur- 
ing laparoscopic or endoscopic surgical procedures. 

5 Each of the features of the present invention simplify the 
operation of the instrument and substantially eliminates 
inadvertent misapplication of clips during the surgical 
procedure. The instrument provides a visible, audible, 
and tactile indication of the position of the jaw members 

10 during application of a clip, particularly during applica- 
tion of clips during such surgical procedures as gall 
bladder operations. 

[0057] The claims which follow identify embodi- 
ments of the invention additional to those described in 
15 detail above. 

Claims 

1. An apparatus (10) for applying surgical clips which 
20 includes a handle portion (12); a body portion (18) 
extending from said handle portion; a jaw mecha- 
nism (20) extending from said body portion at an 
end opposite said handle portion and movable 
between an open position for receiving a clip and a 
25 closed position for forming a clip in response to 
movement of said handle portion, such movement 
from the open to the closed position defining a clos- 
ing stroke of the jaw mechanism; a clip supply (70) 
disposed within said body portion; and means (60) 
30 for advancing a clip from said clip supply to said jaw 
mechanism; said apparatus being characterized 
by: 

a ratchet mechanism for completion of the 
closing stroke of said jaw mechanism, the ratchet 
35 mechanism (48, 40) permitting a partial opening 
stroke of said jaw mechanism after at least a partial 
closing stroke is effected, to permit release of a par- 
tially-formed clip from said jaw mechanism. 

40 2. An apparatus according to Claim 1, wherein said 
ratchet mechanism is disposed within-said handle 
portion, said ratchet mechanism including at least 
one rack member (48) and at least one pawl mem- 
ber (40). 

45 

3. An apparatus according to Claim 2, wherein said 
rack member has a length which corresponds to a 
partial closing stroke of said jaw mechanism. 

so 4. An apparatus according to Claims 2 or 3, wherein 
said rack member (48) includes a plurality of teeth 
(100, 102) over a portion of a length of said rack 
member, a remaining portion (104) of said length of 
said rack member being devoid of teeth, such that 

55 said plurality of teeth permit incremental closure 
and said remaining portion of said rack member 
permits said partial opening stroke during said clos- 
ing stroke. 
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5. An apparatus according to claims 2, 3 or 4, wherein 
said ratchet mechanism includes at least two rack 
members (114, 116). 

6. An apparatus according to claim 5, wherein said 
rack members are arranged in a series relation hav- 
ing a space (104) therebetween, such that said 
pawl member engages and traverses a first (114) of 
said rack members, said space, and a second (116) 
of said rack member in sequence during the closing 
stroke. 

7. An apparatus according to claims 5 or 6, wherein 
said a partial opening stroke of said jaw mechanism 
is at least partially formed within said space 
between said rack members. 

8. An apparatus according to Claims 5, 6 or 7, wherein 
two side by side rack members (48, 1 18) include a 
plurality of teeth and are positioned in a parallel 
relationship, on of the rack members (48) having 
teeth over a portion of its length and a remaining 
portion of said length being devoid of teeth, and the 
other rack member (118) having teeth over its 
length. 

9. An apparatus according to Claim 8, wherein said 
first rack member is engaged by said pawl member, 
and said second rack member is engaged by a por- 
tion of said movable handle member (14). 

10. An apparatus according to any one of claims 2 to 9, 
wherein said pawl member includes means for 
maintaining said pawl member out of engagement 
with said rack member subsequent to a complete 
closing stroke to permit a complete opening stroke. 

11. An apparatus according to any one of the preceding 
claims, further comprising visual indicator means 
(24, 260) associated with a camming means for 
providing indication of a predetermined position of 
said jaw mechanism between said open position 
and said closed position. 

12. An apparatus according to any one of the preceding 
claims, wherein said jaw mechanism comprises a 
pair of jaw members (126, 128) and further com- 
prising means (174) for engaging said jaw mem- 
bers to prevent said jaw members from being 
spaced apart from each other a distance which is 
greater than said gap defined by said jaw members 
in said open position. 

13. An apparatus according to claim 12, wherein said 
engaging means comprises a bracket (174) includ- 
ing a pair of tab members for engaging a portion of 
said jaw members to restrict splaying of said jaw 
members away from each other a distance greater 



than said gap. 

14. An apparatus according to any of the preceding 
claims, further comprising tissue stop means (78) 
5 disposed adjacent said jaw mechanism for aligning 
said jaw mechanism with respect to a vessel, said 
tissue stop means contacting said vessel only when 
said jaw mechansim is devoid of a clip. 

10 15. An apparatus according to Claim 14, further com- 
prising means (150) disposed on said tissue stop 
means for arresting advancement of a clip into said 
jaw mechanism, said arresting means engaging at 
least an inside surface of said clip during advance- 
rs ment to said jaw mechanism to arrest advancement 
and align said clip within said jaw mechanism. 

16. An apparatus according to any one of the preceding 
claims, further comprising means (150) associated 

20 with said jaw mechanism for blocking advancement 
of a clip into said jaw mechanism unless said jaw 
mechanism is in said open position. 

17. An apparatus according to any of the preceding 
25 claims, further comprising cradling means (158, 

1 62) associated with said advancing means (60) for 
engaging at least an outside surface of a clip during 
advancement of said clip to said jaw mechanism. 

30 18. An apparatus according to claim 17, wherein said 
advancing means comprises a pusher bar (60) and 
said cradling means comprises a notch (158) in a 
distal end of said pusher bar, said notch being 
dimensioned and configured to overlay and engage 

35 at least a bight portion of said clip during advance- 
ment of said clip. 

19. An apparatus according to claim 17, wherein said 
advancing means comprises a pusher bar and said 

40 cradling means comprises clip engaging fingers 
(162) depending from a distal end of said pusher 
bar, said fingers being dimensioned and configured 
to grasp at least a bight portion of said clip during 
advancement of said clip. 

45 

20. An apparatus according to any of the preceding 
claims, further comprising collar means (22) for 
coupling said body portion to said handle portion, 
said collar means being rotatable about a longitudi- 

50 nal axis to effect rotation of said body portion about 
said longitudinal axis, an external surface of said 
collar means having finger engageable means 
(192) including a plurality of indentations dimen- 
sioned and configured to substantially enclose the 

55 volar surface of a distalmost phalange of an index 
finger of a user for effecting single finger rotation of 
said collar means and said body portion about said 
longitudinal axis. 
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Patentanspruche 

1. Vorrichtung (10) zum Anbringen von chirurgischen 
Klemmen, umfassend einen Griffbereich (12); 
einen Korperbereich (18), der sich von dem Griffbe- 
reich erstreckt; einen Klemmtackenmechanismus 
(20), der sich von dem Korperbereich an einem 
Ende entgegengesetzt dem Griffbereich erstreckt 
und zwischen einer offenen Position zur Aufnahme 
einer Klemme und einer geschlossenen Position 
zum Verformen einer Klemme auf eine Bewegung 
des Griffbereichs hin bewegbar ist, wobei eine der- 
artige Bewegung von der offenen zu der geschlos- 
senen Position eine Schliefibewegung des 
Klemmbackenmechanismus definiert; ein Klem- 
menvorrat (70), der innerhalb des Korperbereichs 
angeordnet ist; und eine Einrichtung (60), urn eine 
Klemme von dem Klemmenvorrat zum Klemmbak- 
kenmechanismus vorzurucken; wobei die Vorrich- 
tung gekennzeichnet istdurch: 

einen Klinkenmechanismus, urn die Schliefibewe- 
gung des Klemmbackenmechanismus abzuschlie- 
fien, wobei der Klinkenmechanismus (48, 40) eine 
teilweise Offnungsbewegung des Klemmbacken- 
mechanismus erlaubt, nachdem zumindest eine 
teilweise Schliefibewegung bewirkt worden ist, urn 
das Loslassen einer teilweise verformten Klemme 
von dem Klemmbackenmechanismus zu erlauben. 

2. Vorrichtung gemafi Anspruch 1 , wobei der Klinken- 
mechanismus innerhalb des Griffbereichs angeord- 
net ist und zumindest ein Zahnstangenelement (48) 
und zumindest ein Klauenelement (40) aufweist. 

3. Vorrichtung gemafi Anspruch 2, wobei das Zahn- 
stangenelement eine Lange besitzt, die dem Hub 
einer teilweisen Schliefibewegung des Klemmbak- 
kenmechanismus entspricht. 

4. Vorrichtung gemafi Anspruch 2 oder 3, wobei das 
Zahnstangenelement (48) eine Mehrzahl von Zah- 
nen (100, 102) uber einen Bereich der Lange des 
Zahnstangenelementes umfasst, wobei ein verblei- 
bender Bereich (104) der Lange des Zahnstangen- 
elementes frei von Zahnen ist, so dass die 
Mehrzahl von Zahnen ein abschnittsweises Schlie- 
fien und der verbleibende Bereich des Zahnstan- 
genelementes die teilweise Offnungsbewegung 
wahrend der Schliefibewegung erlaubt. 

5. Vorrichtung gemafi Anspruch 2, 3 oder 4, wobei der 
Klinkenmechanismus zumindest zwei Zahnstan- 
genelemente (114, 11 6) aufweist. 

6. Vorrichtung gemafi Anspruch 5, wobei die Zahn- 
stangenelemente in einer Reihe angeordnet sind 
mit einem Abstand (104) zwischen sich, so dass 
das Klinkenelement wahrend der Schliefibewegung 



in Eingriff tritt und uberquert ein erstes (114) der 
Zahnstangenelemente, den Raum, und ein zweites 
(116) der Zahnstangenelemente in Abfolge. 

5 7. Vorrichtung gemafi Anspruch 5 oder 6, wobei die 
teilweise Offnungsbewegung des Klemmbacken- 
mechanismus zumindest teilweise innerhalb des 
Raums zwischen den Zahnstangenelementen 
gebildet ist. 

10 

8. Vorrichtung gemafi Anspruch 5, 6 oder 7, wobei 
zwei Zahnstangenelemente (48, 118) Seite an 
Seite eine Mehrzahl von Zahnen aufweisen und in 
einer parallelen Beziehung angeordnet sind, wobei 

15 eines der Zahnstangenelemente (48) Zahne uber 
einem Bereich seiner Lange besitzt und einen ver- 
bleibenden Bereich der Lange frei von Zahnen, und 
das andere Zahnstangenelement (118) Zahne uber 
seine Lange besitzt. 

20 

9. Vorrichtung gemafi Anspruch 8, wobei das erste 
Zahnstangenelement von dem Klauenelement in 
Eingriff genommen wird, und das zweite Zahnstan- 
genelement von einem Bereich des bewegbaren 

25 Handgriffelementes (14) in Eingriff genommen 
wird. 

10. Vorrichtung gemafi einem der Anspriiche 2 - 9, 
wobei das Klauenelement eine Einrichtung auf- 

30 weist, urn das Klauenelement aus dem Eingriff mit 
dem Zahnstangenelement nachfolgend einer voll- 
standigen Schliefibewegung zu halten, urn eine 
vollstandige Offnungsbewegung zu erlauben. 

35 11. Vorrichtung gemafi einem der vorhergehenden 
Anspruche, weiter umfassend eine visuelle Anzei- 
geeinrichtung (24, 216), die einer nockenartigen 
Bewegungseinrichtung zugeordnet ist, urn eine 
Anzeige einer vorbestimmten Position des Klemm- 

40 backenmechanismus zwischen der offenen Posi- 
tion und der geschlossenen Position vorzusehen. 

12. Vorrichtung gemafi einem der vorhergehenden 
Anspruche, wobei der Klemmbackenmechanismus 

45 ein Paar von Klemmtackenelementen (126, 128) 
umfasst und weiterhin umfassend eine Einrichtung 
(174), urn mit den Klemmbackenelementen in Ein- 
griff zu treten, um die Klemmbackenelemente 
daran zu hindern, voneinander eine grofiere Entfer- 

50 nung beabstandet zu sein als der von den Klemm- 
backenelementen in der offenen Position begrenzte 
Abstand. 

13. Vorrichtung gemafi Anspruch 12, wobei die Ein- 
55 griffseinrichtung eine Klammer (174) umfasst mit 

einem Paar von Ansatzelementen, um in einem 
Bereich der Klemmbackenelemente einzurucken, 
um das Aufspreizen der Klemmbackenelemente 
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voneinander weg uber eine grCliere Entfernung als 
den Spalt zu beschranken. 

14. Vorrichtung gemali einem der vorhergehenden 
Anspruche, weiter umfassend eine Gewebean- 5 
schlageinrichtung (78), die neben dem Klemmbak- 
kenmechanismus angeordnet ist, um den 
Klemmbackenmechanismus in Bezug auf ein 
Gefali auszurichten, wobei die Gewebeanschlag- 
einrichtung das Gefali nur beruhrt, wenn der w 
Klemmbackenmechanismus frei von einer Klemme 

ist. 

15. Vorrichtung gemali Anspruch 14, weiter umfassend 
eine Einrichtung (150), die auf der Gewebean- 15 
schlageinrichtung angeordnet ist, um das Vorruk- 
ken einer Klemme in den Klemmbacken- 
mechanismus anzuhalten, wobei die Einrichtung 
zum Anhalten zumindest mit einer Innenoberflache 
der Klemme wahrend des Vorriickens zu dem 20 
Klemmbackenmechanismus in Eingriff tritt, um das 
Vorrticken anzuhalten und die Klemme innerhalb 
des Klemmbackenmechanismus auszurichten. 

16. Vorrichtung gemali einem der vorhergehenden 25 
Anspruche, weiter umfassend eine Einrichtung 
(150), die dem Klemmbackenmechanismus zuge- 
ordnet ist, um das Vorrticken einer Klemme in den 
Klemmbackenmechanismus zu verhindern, wenn 
der Klemmbackenmechanismus nicht in der offe- 30 
nen Position ist. 

17. Vorrichtung gemali einem der vorhergehenden 
Anspruche, weiter umfassend eine Lagerstuhlein- 
richtung (1 58, 1 62), die der Vorruckeinrichtung (60) 35 
zugeordnet ist, um zumindest mit einer Aulienober- 
flache einer Klemme wahrend des VorrOckens der 
Klemme zum Klemmbackenmechanismus in Ein- 
griff zu treten. 

40 

18. Vorrichtung gemali Anspruch 17, wobei die Vor- 
ruckeinrichtung eine Schieberstange (60) umfasst 
und die Lagerstuhleinrichtung eine Nut (158) in 
einem distalen Ende der Schieberstange umfasst, 
wobei die Nut dimensioniert und gestaltet ist, um 45 
zumindest uber einem Bruckenbereich der Klemme 
wahrend des Vorruckens der Klemme zu liegen und 

in diesen einzurucken. 

19. Vorrichtung gemali Anspruch 17, wobei die Vor- so 
ruckeinrichtung eine Schieberstange umfasst und 

die Lagerstuhleinrichtung Klemmeneingriffsfinger 
(1 62) umfasst, die sich von einem distalen Ende der 
Schieberstange erstrecken, wobei die Finger 
dimensioniert und gestaltet sind, um zumindest 55 
einen Bruckenbereich der Klemme wahrend des 
Vorruckens der Klemme zu greifen. 



20. Vorrichtung gemafi einem der vorhergehenden 
Anspruche, weiter umfassend eine Krageneinrich- 
tung (22), um den Korperbereich mit dem Griffbe- 
reich zu koppeln, wobei die Krageneinrichtung um 
eine Langsachse drehbar ist, um eine Drehung des 
Korperbereichs um die LSngsachse zu bewirken, 
wobei eine auliere Oberflache der Krageneinrich- 
tung eine Einrichtung (192) besitzt, die von einem 
Finger in Eingriff genommen werden kann mit einer 
Mehrzahl von Vertiefungen, die dimensioniert und 
gestaltet sind, um im Wesentlichen die volare Ober- 
flache des am weitesten distal gelegenen Endglie- 
des eines Zeigefingers eines Benutzers zu 
umschlielien, um eine Drehung mit einem Finger 
der Krageneinrichtung und des Korperbereichs um 
die Langsachse zu bewirken. 

Revendications 

1. Appareil (10) pour I'application de pinces chirurgi- 
cales, qui comporte une portion de poignee (12); 
une portion de corps (18) s'etendant a partir de 
ladite portion de poignee ; un mecanisme de 
machoires (20) s'etendant depuis ladite portion de 
corps a une extremite opposee a ladite portion de 
poignee et deplacable entre une position ouverte 
pour recevoir une pince et une position fermee pour 
former une pince en reponse a un mouvement de 
ladite portion de poignee, un tel mouvement de la 
position ouverte a la position fermee definissant 
une course de fermeture du mecanisme de machoi- 
res ; une alimentation de pinces (70) disposee dans 
ladite portion de corps ; et un moyen (60) pour faire 
avancer une pince de ladite alimentation de pinces 
audit mecanisme de machoires ; ledit appareil etant 
caracterise par : 

un mecanisme a rochet pour completer la course 
de fermeture dudit mecanisme de machoires, le 
mecanisme a rochet (48, 40) permettant une 
course d'ouverture partielle dudit mecanisme de 
machoires apres qu'au moins une course de ferme- 
ture partielle a ete effectuee, pour permettre le rela- 
chement d'une pince formee partiellement dudit 
mecanisme de machoires. 

2. Appareil selon la revendication 1 , dans lequel ledit 
mecanisme a rochet est dispose dans ladite portion 
de poignee, ledit mecanisme a rochet incluant au 
moins un element de cremaillere (48) et au moins 
un element de cliquet (40). 

3. Appareil selon la revendication 2, dans lequel ledit 
element de cremaillere a une longueur qui corres- 
pond a une course de fermeture partielle dudit 
mecanisme de machoires. 

4. Appareil selon le's revendications 2 ou 3, dans 
lequel ledit element de cremaillere (48) comporte 
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une plurality de dents (100, 102) sur une portion 
d'une longueur dudit element de cremaillere, une 
portion restante (104) de ladlte longueur dudlt ele- 
ment de cremaillere etant exempte de dents de telle 
sorte que ladite pluralite de dents permet une fer- 5 
meture incrementielle, et ladite portion restante 
dudit element de cremaillere permet ladite course 
d'ouverture partielle pendant ladite course de fer- 
meture. 

10 

5. Appareil selon les revendications 2, 3 ou 4, dans 
lequel ledit mecanisme a rochet comporte au moins 
deux elements de cremaillere (114, 116). 

6. Appareil selon la revendication 5, dans lequel les- 15 
dits elements de cremaillere sont agences selon 
une relation en serie avec un espace (104) entre 
ceux-ci de telle sorte que ledit element de cliquet 
vient en prise avec et traverse un premier (114) 
desdits elements de cremaillere, ledit espace, et un 20 
deuxieme (116) desdits elements de cremaillere en 
sequence pendant la course de fermeture. 

7. Appareil selon les revendications s ou 6, dans 
lequel ladite course d'ouverture partielle dudit 25 
mecanisme de machoires est au moins partielle- 
ment formee dans ledit espace entre lesdits ele- 
ments de cremaillere. 

8. Appareil selon les revendications 5, 6 ou 7, dans 30 
lequel deux elements de cremaillere cote a cote 
(48, 118) comportent une pluralite de dents et sont 
positionnes selon une relation parallele, I'un des 
elements de cremaillere (48) ayant des dents sur 
une partie de sa longueur et une partie restante de 35 
ladite longueur etant exempte de dents, et I'autre 
element de cremaillere (118) ayant des dents sur 

sa longueur. 

9. Appareil selon la revendication 8, ou ledit element 40 
de cliquet s'engage dans ledit premier element de 
cremaillere, et une portion dudit element de poi- 
gnee mobile (14) s'engage dans ledit deuxieme 
element de cremaillere. 

45 

10. Appareil selon I'une des revendications 2 a 9, dans 
lequel ledit element de cliquet comporte un moyen 
pour maintenir ledit element de cliquet hors prise 
avec ledit element de cremaillere a la suite d'une 
course de fermeture complete pour permettre une 50 
course d'ouverture complete. 

11. Appareil selon I'une des revendications preceden- 
tes, comprenant en outre des moyens d'indication 
visuelle (24, 260) associes a un moyen a effet de 55 
came pourfournir une indication d'une position pre- 
determinee dudit mecanisme de machoires entre 
ladite position ouverte et ladite position fermee. 



30 

12. Appareil selon I'une des revendications preceden- 
tes, dans lequel ledit mecanisme de machoires 
comprend une paire d'elements de machoire (126, 
128), et comprend en outre un moyen (174) pour 
venir en prise avec lesdits elements de machoire 
pour empecher que lesdits elements de machoire 
s'ecartent I'un de I'autre selon une distance qui est 
plus grande que ledit espace defini entre lesdits 
elements de machoire dans ladite position ouverte. 

13. Appareil selon la revendication 12, dans lequel ledit 
moyen d'engagement comprend un support (174) 
incluant une paire d'elements de patte pour venir en 
prise avec une portion desdits elements de 
machoire pour empecher un ecartement desdits 
elements de machoire selon une distance plus 
grande que ledit espace. 

14. Appareil selon I'une des revendications preceden- 
fes, comprenant en outre un moyen d'arret de tissu 
(78) dispose pour etre adjacent audit mecanisme 
de machoires, pour aligner ledit mecanisme de 
machoires par rapport a un vaisseau, ledit moyen 
d'arret de tissu venant en contact avec ledit vais- 
seau seulement lorsque ledit mecanisme de 
machoires est exempt de pince. 

15. Appareil selon la revendication 14, comprenant en 
outre un moyen (150) dispose sur ledit moyen 
d'arret de tissu pour arreter un avancement d'une 
pince dans ledit mecanisme de machoires, ledit 
moyen d'arret s'engageant au moins dans une sur- 
face interne de ladite pince pendant I'avancement 
audit mecanisme de machoires pour arreter I'avan- 
cement et pour aligner ladite pince dans ledit meca- 
nisme de machoires. 

16. Appareil selon I'une des revendications preceden- 
tes, comprenant en outre un moyen (150) associe 
audit mecanisme de machoires pour bloquer 
I'avancement d'une pince dans ledit mecanisme de 
machoires a moins que ledit mecanisme de 
machoires soit dans ladite position ouverte. 

17. Appareil selon I'une des revendications preceden- 
tes, comprenant en outre un moyen formant ber- 
ceau (158, 162) associe audit moyen d'avancement 
(60) pour venir en prise avec au moins une surface 
externe d'une pince pendant I'avancement de ladite 
pince audit mecanisme de machoires. 

18. Appareil selon la revendication 17, dans lequel ledit 
moyen d'avancement comprend une barre de pous- 
see (60) et ledit moyen formant berceau comprend 
une encoche (158) dans une extremite distale de 
ladite barre de poussee, ladite encoche etant 
dimensionnee et configuree pour reposer sur et 
venir en prise avec au moins une portion formant 
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pont de ladite pince pendant I'avancement de ladite 
pince. 

19. Appareil selon la revendication 17, dans lequel ledit 
moyen d'avancement comprend une barre de pous- 5 
see, et ledit moyen formant berceau comprend des 
doigts d'engagement de pince (172) s'etendant 
vers le bas depuis une extremite distale de ladite 
barre de poussee, lesdits doigts etant dimension- 
nes et configures pour saisir au moins une portion 10 
formant pont de ladite pince pendant I'avancement 

de ladite pince. 

20. Appareil selon Tune des revendications preceden- 
tes, comprenant en outre un moyen de collier (22) *5 
pour accoupler ladite portion de corps a ladite por- 
tion de poignee, ledit moyen de collier pouvant tour- 
ner autour d'un axe longitudinal pour effectuer une 
rotation de ladite portion de corps autour dudit axe 
longitudinal, une surface externe dudit moyen de 20 
collier ayant des moyens d'engagement de doigt 
(192) incluant une pluralite d'enfoncements dimen- 
sionnes et configures pour renfermer sensiblement 

la surface palmaire d'une phalange la plus distale 
d'un index d'un utilisateur pour effectuer une rota- 25 
tion avec un seu| doigt dudit moyen de collier et de 
ladite portion de corps autour dudit axe longitudi- 
nal. 
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FIG.9 
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FIG. 13a 
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FIG. 24 
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